Since the introduction of the bioptome technique by Sakakibara and Konno' 2 this method of obtaining fresh endomyocardial tissue has been used with increasing frequency, particularly in the last decade. The analyses to which the samples have been subjected have been manifold and include diagnostically descriptive aspects,3-5 biochemical analyses,6-8 and immunological studies.9 10 Correlative studies comparing morphological features and clinical variables have been undertaken with differing results."' 12 The purpose of this investigation was to ascertain whether or not morphology could predict the fimctional state of the myocardium, as expressed by ejection fraction of the left ventricle, left (BOC) precooled in liquid nitrogen or fixed in 3 per cent cacodylate buffered glutaraldehyde.
Frozen sections, 5 [±m thick, were cut on a Bright's cryostat with a chamber temperature of -200C, and paraffin-embedded material fixed in glutaraldehyde were cut on a Jung's base sledge microtome.
In every instance haemotoxylin-eosin and elastic van Gieson stains were used.
Morphological assessment included structural changes in the myocardium, the endocardium, and the interstitium. Quantitative measurements of fibre diameter, volume fraction of collagen tissue, and interstitium were also undertaken.
Experience from a pilot study of endomyocardial biopsies from 150 patients formed the basis for the descriptive terms employed:
Hypertrophy: hypertrophy of myocardial fibres and nuclei, and no other significant changes.
Congestive samples or results in question; consequently twotailed tests were appraised. A p value of less than 005 was accepted as the limit of significance.
Results

MORPHOLOGICAL QUANTIFICATION COMPARED WITH CLINICAL/HAEMODYNAMIC INFORMATION
This is set out in Table 1 . Possible differences in subsequent clinical course between the histological groups are set out in Table 2 . Death and deterioration tended to occur more frequently in the group with clinical congestive cardiomyopathy.
One-way analysis of variance of diameter of muscle fibres, volume fraction of collagen tissue, ejection fraction, and left ventricular end-diastolic pressure was undertaken in respect of the subsequent course of the patients in the two histological groups.
The diameter of muscle fibres and the volume fraction of collagen tissue show no statistically significant difference in either group (Table 3) but analysis of the ejection fraction and left ventricular end-diastolic pressure showed some statistically significant differences (Table 4) .
Multivariate analysis of these variables was undertaken in order to ascertain if this would predict differences in the subsequent course of the disease but there was no difference in the two histological groups.
Ejection fraction, left ventricular end-diastolic pressure, and length of history were each correlated with the diameter of the muscle fibres, and volume fraction of collagen tissue. The data showed total scatter and no correlations were established. Three graphs from the groups compatible with COCM illustrate these findings ( Fig. 1 to 3) . Length Twenty-six patients with "ordinary" hypertrophy were separated according to the final clinical diagnosis; 13 patients with clinical congestive cardiomyopathy and 13 patients who were subsequently found to have coronary heart disease and hypertension and/or valvar lesions, and no cardiomyopathy. There was no statistically significant difference (t test) between the data in these two groups (Table 5) (Table 7) .
In about 10 to 20 per cent of patients with typical anginal chest pain the selective coronary angiograms are normal.'8 Twenty-nine patients of that category were included in this study ( Table 6 ). The morphological changes in these patients varied; only in two were the biopsies normal.
Discussion
The haemodynamic variables-ejection fraction and left ventricular end-diastolic pressure-showed a few significant differences when analysed with respect to the subsequent clinical course; but these were ambiguous. Patients with "ordinary" hypertrophy and showing clinical deterioration differed from the rest, and so did patients with COCM and a stable clinical course.
No correlation could be established between morphological quantification, and clinical information (length of history, subsequent course) and haemodynamic variables (ejection fraction, left ventricular end-diastolic pressure) in the two The reasons for this discrepancy could be because of differences in the selection of patients, different definitions of tissue structures; or inadequate endomyocardial biopsies. Quantitative investigations have shown that pronounced topographic variations may be found within the myocardium and only with five or more biopsies is accuracy likely.'9 With fewer biopsies the changes observed may well be fortuitous and thus a further study on a larger scale using five or more biopsies is needed to settle this point. Such a study might benefit methods of study other than the morphological, for representative sampling is equally important in, for instance, biochemical studies which have been used in the study of heart muscle biopsies.
The myocardium can react only in a limited way Interstitial fibrosis 2  1  1  1  2  2  9  9  68  17  8  3  20  8  22  9  11  9   184  Failed 17   Total 201 HY, hypertrophy; HA, hypertrophy with attenuation; HS, hypertrophy with smooth muscle cell hypertrophy of the endocardium; HAS, hypertrophy with attenuation and smooth muscle cell hypertrophy of the endocardium; CAD, coronary arterial disease; NCA, normal coronary arteries, anginal chest pain, no study of lactate production; +Lact, abno mal lactate production in NCA patients; -Lact, normal lactate production in NCA patients.
to a variety of stimuli, most commonly with hypertrophy. Morphological descriptions cannot, therefore, always be expressed in terms of clinical diagnoses but the attempt to establish a correlation between morphology and either myocardial function or prognosis with two groups of patients reclassified on clinical grounds as having or as not having COCM was unsuccessful.
In 86 per cent of patients there was a crude correlation between the morphological description and the clinical diagnosis. Similar results-but maybe more optimistically interpreted-have been reported by others.4 20 21 A "crude correlation", however, is not adequate.
The biopsies from patients with normal coronary arteries and anginal chest pain showed an abnormal morphology. Though the histological changes were not uniform, this finding strongly supports the view that these patients are suffering from a myocardial disorder.7 8 No evidence of small vessel disease was found, a confirmation of the findings by Richardson et al.22 In 13-5 per cent of patients morphological and morphometric examination altered the clinical diagnosis and thus treatment and prognosis. This alone in our opin.on justifies the continued use of myocardial biopsy of these patients.
To establish the value of histological examination of endomyocardial tissue the diagnostic sensitivity and specificity of the procedure should be known but this will need a prospective study in which the morphological descriptions are first defined precisely, and are related to specific clinical diagnoses.
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